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CHAPTER X 



INTRODUCTION 

Kuch has been written about the role of the Supply 
Corps officer as an Inventory manager, and ©any treatises have 
been written on inventory management improvement devices. 
However, most of these writings concern the Inventory manager 
ashore— the Inventory manager who works with largo quantities 
of material in an impersonal manner. His functions as an 
inventory manager afloat, as the Supply Officer of a combatant 
ship of the United States Navy, have been largely neglected. 

It le In this capacity where he controls the material on the 
last stage of its journey from producer to end user, and it is 
in this capacity that he determines the requirements that, in 
the long run, determine the decisions mad© by his counterparts 
ashore . 

The number and complexity of problems facing the 
afloat inventory manager may be less imposing than those 
plaguing supply managers ashore, but their solution is just as 
critical to the achievement of the operational readiness of the 
fleet. * On board destroyers, in particular, the job of the 

*A. J. Lena, "Atlantic Destroyers Go SIM," Monthly 
Newsletter— ^agaslne of the Navy Supply Corns . Vol. XXV, No. 3 
(March, 1 , p . 23.' 
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Supply Officer has always been among the toughest and most 
challenging to which a Supply Corps officer can be assigned. 

The ” greyhound" Navy la one of long and arduous hours required 
by the imposition of demanding standards of operational 
effectiveness and performance. 

The sailing ships of Nelson* s day were much more 
capable of casting off their dependence on land support than 
were World War II battleships. The increasing dependence of 
ships on fuels limited their ability to spend long periods 
away from land and Increased the need for logistic planning and 
facilities. As ship designs Improved and logistic facilities 
became waterborne, the requirement for far-flung coaling 
stations developed and navies once again became more dependent 
upon home-ports. within the confines of their national 
boundaries. However, during World War II, the United States 
Navy was able to keep the carrier task force of the Fifth 
Fleet at sea for seventy-nine days through the use of transfer- 
at-sea replenishment techniques. This tremendous 
accomplishment had not been anticipated nor oven thought 
possible at the beginning of hostilities. It was a plan 
developed to fit the needs of the times. This and other 
experiences of the war formed a firm foundation for the current 
operational doctrines of our deployed forces In the 
Mediterranean and Western Pacific operating areas. The effort 
that Is required to keep these fleets mobile has advanced Navy 
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logistics to a position never before obtained. 1 An important 
aspect of this effort has been the development of shipboard 
inventories to meet the repair requirements of the highly 
complicated, sophisticated equipments installed in the ships. 

Today's destroyer supply officer, for example, faces a 
challenge unknown to his predecessors-— that of inventory 
management of some IT, 000 line items of repair parts valued at 
nearly a quarter of a million dollars, and having an 
immeasurable impact on the operational readiness of his ship. 
The inventory management of repair parts has become big 
business for Supply Corps officers at sea. The quantity, 
value, and importance of the repair parts items now aboard 
destroyer-type ships equals or exceeds that of World War II 
light cruisers. 2 A guided missile frigate such as the USS 
Coontz (DLG-9) carries an inventory of 36,000 items worth 
$500,000, comparable to a wartime battleship. The management 
of these inventories is usually accompanied by Inadequate 
personnel, both aa to numbers and training for this exacting 
Job, therefore requiring a higher degree of personal management 
by the Supply Officer. It is necessary for him to develop 
procedures which will allow him to delegate his authority with 
the assuranoe of obtaining the effectiveness for fulfillment 



^ o.f . . R,G. Iverson et al . "The Growth of a Rational 
System Approach to Naval Repair Parts Inventories: The 

Introduction of Military Essentiality" (unpublished research 
report, School of Government, Business and International 
Affairs, The George Washington University, Washington, D.C., 
January, 1962), pp. 3-^. 

2 Lenz, loc. clt . 
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of hla responsibilities . 

At the sane time that the role of naval logistics has 
become more complicated and Important to the operation of our 
fleets, new developments have taken place in the operations of 
this nation’s business community. As an outgrowth of Frederick 
W. Taylor’s scientific management approach at the beginning of 
the century has developed the field of the Management Sciences. 
Personnel studying applications of this branch of economic 
learning, primarily the operations research types, have found 
many areas for improvement of inventory control techniques in 
the business environment. Although many of the new techniques 
have been in existence for years, they have not been implemented 
very rapidly, and in fact, not much attention was given to them 
until after the second World War. These techniques have been 
adopted by the military inventory management systems for 
application to the colossal Inventories which support our armed 
forces. Wider application is possible. 

It is the thesis of this paper that these scientific 
inventory techniques are universal in application, and that the 
main reason they have not found wider acceptance is that they 
have been couched in mathematical terms, not readily 
understandable by the average business manager, be he military 
or civilian. This paper is an attempt to synthesize the 
scientific Inventory management techniques which have been 
developed into a format that the Supply Officer of one of our 
Kavy ssen-of-w&r can use to manage his inventories more 
effectively} a format or technique that he can use to assure 



himself of a rational systematic approach to hie whole inventory 
in order to meet his responsibilities for the operational 
effectiveness of his ship. Although certain standard procedures 
and requirements must be met, each ship has a different problem 
requiring individual initiative on the part of the shipboard 
Supply Officer, 1 

To convey an understanding of the applications of these 
techniques this paper makes an analogy of civilian or business 
inventories to military Inventories in general and to shipboard 
Inventories in particular. Similarly, the concept of scientific 
Inventory management is developed from a business environment 
and applied to the military environment. Underlying all of our 
decisions is the constraint of the amount of money available to 
effect those decisions. This is universal. 



11 Personal interview with Commander W, . vood&rd. 
Assistant Director, Fleet Operations iilvlalon, Bureau of 
Supplies and Accounts, !iavy Department, Washington, v, c., 
October, 1962, 



CHAPTER III 



INVENTORIES GENERALIZED 

Any discussion of Inventory management should start with 
an examination of the purpose for maintaining inventories, 
because generally moat inventories are looked upon as a 
necessary evil— as something to be kept to a minimum with a 
minimum investment of funds. The questions businessmen raise in 
connection with management and control of inventories are 
basically aimed at action, not at arriving at answers. The 
questions are stated, unsurprisingly, in the characteristic 
terms of decisions to be made: e.g., where shall w© maintain 

how much stock? However, action questions are not enough by 
themselves. In order to get at the answers to these questions 
as a basis for taking action, it is necessary to back off and 
ask some rather different kinds of questions: Why do wo have 

inventories? What affects the inventory balances we maintain? 
How do these effects take place? From these questions, a 
picture of the inventory problem can be built up, which shows 
the Influence on Inventories and costs of the various 
alternative decisions which management may ultimately want to 
consider. t 

tj.F. Magee, •'Guides to Inventory Policy," Harvard 
luslneas Review Statistical Decision Series {Cambridge, Mass.: 
Harvard University Press, 1957) , p. 160, 
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An Inventory la a stock of goods held or stored for the 
purpose of future sale or production. 1 They constitute an 
alternative to production or procurement In the future. To have 
available one unit of product tomorrow, we say either produce 
(or purchase) it then, or produce (or purchase) it today and 
store it until tomorrow. The choice between the two procedures 
depends upon their relative profitability .2 inventories go 
further, however, and that Is to buy time, and to decouple 
successive stages of production and distribution. They give the 
manager flexibility In his operations between one stage and the 
next, and reduce the Interdependence of the different stages. 
V/hen there is a perfect synchronization between receipts and 
production, and between production and sales, it say be possible 
to get along without inventories of raw materials and finished 
goods. But even if such perfect synchronization were possible, 
it is likely that it would be uneconomical. ^ 

In the military the reasons for carrying inventories are 
similar. In a sense, time or a reduction in the Interdependence 
of the echelons of the distribution eysteai is being bought here 
too, but available funds are used also to buy more ready time 
for weapons Bystoma instead of using the same funds to buy more 

Arrow, 3. Karlin, and H* Scarf, Studies in the 
athe;.atical Theory of Inventory and Production ^Stanford. 

Calif. : Stanford University Press, 1958; , p. 18. 

2 IMd. « p. 19. 

2t.M. kill tin, The Theory of Inventory ; anageaent 
(Princeton, N.J.: PrincetTon y’niver^ 1957) • p. 84. 
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weapons or equipments. The purpose of any military supply 
system is to provide those spar© parts and supplies required to 
maintain the equipments and personnel nooesaary for the 
performance of assigned missions. On the other hand, from 
Congress and other agencies reviewing budgets, there la an 
emphasis on conservation of available funds by keeping Inventory 
levels as low as possible, 

Th® question before inventory managers, tnen, la: How 

big should Inventories be? The answer to this is obvious— they 
should be just big enough. But what is big enough? This 
question is mad© Dior© difficult by the fact that each individual 
within a management group tends to think of inventories in 
Isolation from other operations. In a civilian environment, 
the sale3 manager commonly says that the company must never make 
a customer wait; the production manager says there must be long 
manufacturing runs for lower costs and steady employment; the 
treasurer eaye that large inventor!®© are draining off cash 
which could be used to make a profit. Such situations occur 
all the time. The task of all production planning, scheduling, 
or control functions , In fact. Is to balance conflicting 
objectives such as those of minimum purchase or production cost, 
minimum Inventory Investment, mlniir.ua storage and distribution 
cost, and maximum service to customers.'* This in Itself poses 
problems, for It lo Impossible to choose that policy which 
simultaneously maximizes gain and minimizes cost, because there 



Images, loc. clt. . p. 159* 
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is no such policy— maximum gain la Infinitely large, and 
minimum ooat is zero. 1 

This Game parochialism of viewpoints occurs within the 
military environment: the Missile Officer wants his parts 

"now” ; the shore- based Controller says that funds for 
inventories are limited. In addition, there is the very real 
factor of operational readiness of the forces to perform their 
assigned missions, as the frame of reference in which service to 
the customer is evaluated. If the equipments needed to perform 
the various missions are out of commission for lack of parts, 
the operational readiness is oertainly adversely affected. 
However, it is obvious that it is economically impossible to 
stock all items which might be required in all places where they 
might be needed, which policy would be necessary for the 
customers to have all their requirements satisfied immediately 
all the time* 

Composition of Inventories 

An examination of the composition of inventories should 
be made with the definition of their purpose in mind. There 
are many different types of businesses with different materials, 
but their inventories can be categorized into five groups: 2 
materials inventory, purchased parts Inventory, supplies 
inventory, work in process, and finished goods Inventory, 

1 C, J. Hitch and R.N. McCean, The Economics of Defense 
in the Hueloar Age (Cambridge, Mass,: Harvard University Press, 

1 96*0) , p. 1 S 5 . 

2 R.H. Owens. • ana^ement of Industrial Enterprises 
(Homewood, 111.: R I d7*1 ErvSf , 1^77 1 WT7T. 535. 
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Materials Inventory is the stock of items which become 
part of the product manufactured. This category is sometimes 
called the raw materials Inventory, 

Purchased parts are fabricated items which are bought 
from other manufacturers in a finished or semi-finished state. 

Supplies include those items which are used In 
manufacturing or associated processes, but are not a part of 
the product. Examples are rags, stationery, cleaning supplies, 
etc. These are handled in a separate category, because their 
costs are not assignable to a particular product, and are 
therefore considered a part of the plant overhead. 

Work In process is the partially completed product in 
the factory in the process of manufacture, and is sometimes 
referred to as the H factory float. “ 

Finished goods are the manufactured products in the form 
in which they will be sold to the customers. 

While these categories are derived from an industrial 
source, they oan be applied to any business, although they would 
not necessarily be expressed in the same terms, in a 
manufacturing business, the materials Inventory, purchased parts 
inventory, and supplies inventory are combined in various mixes 
in the work In process stage* and are produced as the finished 
goods, it can be seen that in this particular frame of 
reference Inventories are utilized to decouple the various 
stages of production and make them more independent of eaoh 
other. Once the finished goods are produced they may be 
utilized in a similar manner to decouple the distribution 
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process fro® the factory to the consumer. 

While the problems of a retail busineso differ from 
those of a manufacturing establlshmexit, the techniques of 
inventory management, aa well as the problems, are s Isa liar. 

In the military services inventories consist of 
technical repair parte; common-use supplies; and functional 
goods, such as subsistence stocks, resale merchandise, petroleum 
products, medical supplies, etc. 

Technical repair parts, by far the majority of Items in 
the military Bupply systems, aro those parts used to repair 
equipments in use in a military service. Most technical repair 
parts are peculiar to one equipment, although most manufacturers 
try to use their own parts in designing their own equipments, 
and a duplication is found in different equipments by the same 
manufacturer* There are also certain common-uEe items, such aa 
electron tubes, that are universally used.^ 

Common-use supplies are general supplies not 
identifiable to a particular equipment. Including the categories 
described in the civilian supplies Inventory above. Certain 
common-use hardware, such as packing, gaskets, tools, etc., are 
included. 

For the purpose of this paper technical repair parts and 
general supplies are separated from the other commodities as a 
subject of discussion. While they aro all managed by similar 
techniques, the first t\*a constitute the biggest problem from a 

* o.f ♦ , Iverson, et al. . loo, olt.. pp. 8-13. 



12 



management point of view, particularly to the sea- going 
inventory manager. In tho Navy alone they oonotitute the 
largest number of it eras— 1 .2 million— as well ao being the 
classes of items with widest application in terms of different 
ships or activities using the material. This does not minimize 
tho Importance of the other materials to tho mission of the 
services, but they represent a small number of items susceptible 
to mors precise manipulation than the hardware type material} 
for example, their requirements can be determined on the basis 
of number of flying or steaming hours, or tho number of people 
on board. 

It la not enough to say that business or the services 
have inventories to decouple stages of manufacture or to buy 
time. It is necessary to examine tho systems for distribution 
of inventories to provide the service to the customer. 

Business enterprises maintain Inventories at the plant, 
at wholesale warehouses, and on retail shelves , These all may 
or may not be under one control or ownership, but until the 
goods are bought by the final consumer, they are distributed 
through this particular network. Although the particular 
structure will vary with tho size of the company, volume of 
sales, or area of distribution of the product, it will 
generally follow tho pattern described. The more numerous and 
varied are the echelons of inventory, the more complicated 
becomes the problem of inventory management. Thi3 aggregation 
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of activities Introduces problems of redistributing assets 
between stocking activities, which is also an expensive 
proposition. 1 In this respect, the element of time required to 
move Inventories from one echelon to another la a prime 
consideration, and one that partially determines the number of 
echelons required, but also, as Forrester points out, this time 
element has a multiplying effect on usage, causing 
disproportionate stock levels at higher echelons in the system. 2 

The military services have similar distribution systems 
and problems, but of even more complicated types. In the first 
place, the many different types of ships and planes and the 
myriad equipments installed in them require a large number of 
different items In the inventory; and In the second plaee, the 
world-wide dispersal of these operating elements of our forces 
requires a similar supporting dispersion of inventories. 3 

The Havy Supply System is predicated upon management of 
Inventories by type or category of material in support of 
weapon systems. Hoot items In the inventory are centrally 
managed at Inventory Control Points, which are established by 
category of material, i.o*, missile and ordnance, aviation, 
electronics, ships parts, general supplies, automotive and 
construction, subsistence, and fuel. Obviously, these 

* Whit in, loo, olt, . p. 17. 

^J.W. Forrester, “Industrial Dynamics, H harvard Business 
ievlew statistical Decision Per lea , p, 73. 

5 o.f. . U.S., Department of the Mavy, Offioe of Naval 
Material, navy Policy and otandarda for Inventory T ana, cement . 
viAVEXOS P-1500 . February, I 960 , Chapter 1 1 , 
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categories have cross-applications la weapons systems, but there 
is more compatibility for the functions of Inventory management 
by type of material than by end-use equipment. The synthesizing 
of the two concept e is accomplished by the weapon system 
managers, the bureaus of the Navy Department, who place their 
requirements upon and provide information by weapons system to 
the inventory managers, who distribute and buy material in 
support of these plans. (Without complicating the subject, some 
of the Inventory Control Points have dual functions: as 

inventory managers for their material, and as program managers, 
acting for the bureaus, to cross-fertilize the weapon system 
program requirements with other XCP'a.) 

The material is stocked at various supply Installations 
around the country and overseas. The top echelon of the 
stocking system is tho distribution points. Thoro are large 
supply depots, the two major ones being at Oakland, California 
and Norfolk, Virginia. They serve two purposes. They act as 
wholesale stock points for the insurance items in the various 
inventories, and as immediate support activities for naval units 
and installations In their geographical area. This latter 
effort includes support of the fleet in the forward areas— 
the Mediterranean and Western Pacific. The next echelon 
consists of primary stock points. These are either smaller 
depots at fleet bases, or supply departments of naval shipyards 
and naval air stations. They provide direct support to fleet 
units in their area. Tho third echelon la tho retail level, 
which consists of stocks maintained on board ships of the fleet 
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and at small or shore Installations for their own use. 

The concept of central management requires the 
distribution points and primary stock points to report their 
usage, or issues, to the Inventory Control Points. This is 
performed almost entirely on & transaction or as occurring basis, 
utilizing, to a growing degree, rapid data transmission systems. 
The ICF*s maintain records on EBP equipments for each item in 
the inventory; for example, the Haval Ordnance Supply Office 
controls approximately 140,000 items peculiar to navy ordnance 
and missile systems, and the Aviation Supply Office controls 
approximately 600,000 items peculiar to naval aircraft. These 
Inventory management activities place orders, at the appropriate 
time, with many different manufacturers for delivery of material 
to the different stock points. A primary concept of Navy 
inventory management calls for delivery from manufacturer to as 
close to end-use as possible. In this respect the Navy does 
not us© a wholesaler-retailer approach, and the central 
processing of usage information eliminates much of the 
multiplying effect referred to by Forrester. 

The usage or demand that is reported by the reporting 
stock points to the ICP'a is generated by requisitions placed 
by the end-user activities of the Navy: primarily the ships of 

the fleet. 

Hot all items in the Inventory at the various echelons 
are centrally controlled . There are many items of readily 
available commercial material or inauranoe-typ© repair parts 
that either have insufficient Navy-wide demand or are 
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uneconomical from a procurement standpoint to manage centrally. 
These are referred to as decontrolled Itcmo , and are managed 
by each local stock activity, including chips* 

Chipboard Inventories 

Inventories aboard the chips of the Navy are an 
Important aspect of the distribution system, and more than any 
other segment serve the basic purpose of inventories-- to buy 
time. The development of the ability of the Navy to maintain 
Itself at sea in a mobile condition has severed the umbilical 
cord between the ship and the shore-baaed support echelons. 

It Is mandatory that ships be able to sustain themselves while 
operating as part of naval task forces or on Independent duty. 

When ships are operating, their equipments are 
operating; vrhen the equipments are operating, parts are 
subjected to wearout and failures. In addition, the normal 
housekeeping functions performed by any small city must be 
performed, and this requires supplies. The problem in shipboard 
inventories Is to determine what items to carry and how much. 

It may bo helpful to trace the progress, briefly, in 
ships * Inventories from the well-known ’’repair part box” to the 
present integrated system.* 

Until recently, repair parts placed on board ship were 

held In the custody of the department having primary interest 

% 

In the particular equipment which the parts supported.. This 
goes back to the basic military policy that each commander 

’hens, op, clt, , p. 23. 
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should have control of his logistic support. The operations 
department held electronic spares; gunnery department, ordnance 
spares; and engineering maintained the stocks of machinery 
sparse. Repair parts were stowed primarily In repair part 
boxes with a box of spares provided for each Installed equipment 

or major component. 

Each of these areas of support had the repair part boxes 
stocked in accordance with the requirements of the technical 
bureaus. Each bureau used a different medium for making Its 
requirements known to the ship. The media were known as 
” Allowance Lists.” They contained each of the bureaus* best 
estimate of the parts required to support a given equipment. 

The format differed for each technical bureau, but, generally , 
the basic information provided was similar. 

Shipboard allowance lists are important as an effective 
tool for shipboard supply management. Of key importance is 
their effect on the endurance capability of the operating forces 
They serve as guides for the accomplishment of tao initial 
outfitting of newly commissioned ships, as technical documents 
as well as supply documents for inventory management afloat, 
and as our only available measure of a ship's supply readiness. 
Moreover, the criteria and policies which govern the 
construction of shipboard allowance Hats have an extensive 
influence on many other actions of the supply system, from the 
shipboard level through the echelons to the bureaus and I 03 ' s.* 

1 1verson et al. . on. cit_«, « p. 26. 
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Under th© repair part box concept, however, many 
duplications of inventories existed. Many Identical parts were 
used in different equipments, or even th© same equipment located 
In different parts of the ship. Because of the lack of central 
inventory information, the duplicate availability of a part was 
not known, in most cases, when a part was lacking in a 
particular box for a particular equipment. Basically, there 
lacked a centralization of demand or usage information and item 
availability for parts being used within th8 ship as a whole. 

Personnel of the operating departments having custody 
of the spare parts boxes maintained various forms of stock 
records, submitting their requirements for stock replenishments 
to the Supply Officer for procurement action. The Supply 
Officer had no inventory management or custody responsibilities. 
Inventory control, as exercised by th© operating personnel, was 
basically tt uoe on© from the box-put one back in the box.” In 
th© hands of personnel whose primary Interest and responsibility 
was the immediate repair of inoperative equipments, this system 
resulted in many inventory control service failures— th© parts 
did not get replaced. * 

As greater quantities of more complex equipments were 
placed aboard ships, the space requirements for the larger or 
more numerous repair part boxes exceeded the space available, 
especially In destroyers and submarines. Perhaps the most 
significant development from the point of view of its 

t Lena, loo, cit . 



